1. Salt-soluble rat skin collagen was precipitated from solution at neutral pH and 37°. On cooling, a portion of the collagen returned into solution. The fractions were separated, the supernatant was concentrated and the precipitate was redissolved in dilute acetic acid. 2. Solutions of supernatant and precipitate were subjected to the same fractionation procedure, giving four fractions. 3. Each fraction was examined by starch-gel electrophoresis and a relationship between subunit composition and the fractionation procedure was noted. The collagen that redissolved on cooling contained less of the more highly cross-linked components than did either the fraction remaining in the precipitate or the starting material.
. During maturation in vivo covalent cross-links are formed between a-chains within molecules, giving rise to fl-chains (two a-chains) and y-chains (three cxchains). Covalent cross-links are also formed between the a-chains of different molecules. Since a solution of collagen contains molecules at various stages of maturation, when denatured either thermally or with urea it may give rise to a complex mixture of subunits. Veis & Anesey (1965) tentatively demonstrated the existence of all the theoretically possible combinations, namely oal-, a2-, f11-, P12-and y112-chains formed by intramolecular cross-linkage and P22-, ylll-, y122-and y222-chains formed by intermolecular cross-linkage.
Under suitable conditions collagen has the ability to form fibrils in vitro, apparently identical with those found in vivo (Gross, Highberger & Schmitt, 1955; Jackson & Fessler, 1955) , and it has been shown by Wood (1962) that highly cross-linked collagen is precipitated from solution more rapidly than is the less cross-linked protein. Connel & Wood (1964) (Rubin, Pfahl, Speakman, Davison & Schmitt, 1963) .
It therefore appears that highly cross-linked collagen forms fibrils more readily than does less cross-linked material, and it may be expected that a solution that contains a mixture of cross-linked and non-cross-linked molecules will produce fibrils in which the 'inner core' contains the bulk of cross-linked collagen. Fibril formation in vitro is partially reversible (Gross, 1958; Fessler, 1960a,b) Salt-soluble collagen contains a higher percentage of single chains than does acid-soluble collagen, 47-7% compared with 34-1%. The overall pattern, however, is reasonably similar and is in agreement with the finding of Nanto et al. (1963) . Fraction Fl showed the predicted alteration in subunit composition, there being less of the a-chains and slightly less of the ,B-chains, but an increase in both Xl and X2 fractions, compared with the original material; this last difference was significant (P < 0-005). Fraction F2 showed a significant fall in the content of ,8-chains (P < 0-0005) compared with salt-soluble collagen, but a slight though not significant increase in both X1 and X2 fractions. This finding suggests that cross-linking might have occurred during incubation of the gel at 37°. The four fractions resulting from the second fractionation cycle again illustrate the alteration in subunit composition very clearly. Fraction F3, the most highly cross-linked, had significantly less ae-chain (P < 0-005) and x2-chain (P < 0-005), similar amounts of fl-chains and X1 fraction, and significantly more X2 fraction (P < 0-005), compared with the initial salt-soluble collagen. Fraction F6, which was expected to be the least highly crosslinked fraction, had significantly more ael-and Oe2-chains (P <0-005 and < 0-01 respectively) and no detectable X2 fraction compared with salt-soluble collagen.
The results indicate that collagen that is not highly cross-linked returned into solution after fibril formation more readily than did cross-linked material. This finding was consistent with the results reported by Gross (1964) , who demonstrated increasing irreversibility of fibril formation with increasing length of incubation at 370 and who interpreted the phenomenon as being due to the formation of cross-links. The cross-links are believed to involve a lysine-derived aldehyde which is present in the a-chains (Piez, Martin, Kang & Bornstein, 1966) . This aldehyde has been blocked by thiosemicarbazide (Tanzer, Monroe & Gross, 1966) , and under these circumstances fibrils produced in vitro remain completely reversibly soluble. Fessler (1960a,b) has fractionated soluble collagen and obtained a fraction similar to the fraction F6 described in the present work. This collagen was incapable of forming fibrils in vitro. The reasons for this behaviour are unknown but might include any of the following: (i) a subtle alteration of the molecules, not amounting to complete denaturation, that destroys the ability to form fibrils (Piez, 1967) ; (ii) a loss of lysine-derived aldehyde, owing to its accumulation in other fractions (Piez, 1967) ; (iii) the presence, as an impurity, of a small tightlybound inhibitor that accumulates in this fraction.
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